The effect of amiloride on taste-evoked activity in the nucleus tractus solitarius of the rat.
Amiloride is an inhibitor of passive sodium transport. Its application to taste receptors blocks inward sodium current, suppresses sodium-induced neural activity and reduces the perceived intensity of NaCl. We recorded taste-evoked responses of single neurons in the nucleus tractus solitarius (NTS) of the rat before and after the lingual application of amiloride to determine which neurons would be affected, the degree of the effect and the subsequent form of the neural code for sodium. Responses to all 7 stimuli that contained Na+ or Li+ were suppressed by amiloride. Activity evoked by the 8 other stimuli was unaltered. NTS neurons could be divided into 4 subsets according to their response profiles: Group 1 (salt-sugar), Group 2 (salt), Group 3 (salt-acid) and Group 4 (acid-salt-bitter). The entire effect of amiloride was discharged on cells in Groups 1 and 2; those in Groups 3 and 4 were unaffected. Following amiloride application, the neural code for sodium and lithium salts was highly similar to those for acids, bitter salts and quinine. Thus the activity of neurons in Groups 1 and 2 may be responsible for the distinction between 'saltiness' and sour-bitter tastes. The results imply that specific receptors are responsible for the recognition and transduction of sodium salts and that this specificity is maintained in the peripheral taste nerves to be manifested in the NTS.